found support when anti-rabbit IgG immunohistochemgle cerebral hemisphere, and autoimmunity directed istry disclosed IgG-decorated cortical neurons in a subagainst glutamate receptor subunit, GluR3. We report set of GluR3 immunized rabbits, which developed epihere the identification of high-titer autoantibodies dileptic seizures but not in a subset of GluR3 immunized rected against munc-18 in the serum of a single patient rabbits that were otherwise healthy (He et al., 1998). with RE previously shown to have anti-GluR3 antibodAdditional support emerged from immunocytochemical ies. Munc-18 is an intracellular protein residing in prestudy of cortical tissue surgically removed from RE pasynaptic terminals, which is required for secretion of tients, which disclosed the presence of IgG immunoreneurotransmitters. These findings are consistent with activity of soma and dendrites of cortical neurons in a the possibility of intermolecular epitope spreading bepericapillary distribution, consistent with access of IgG tween GluR3, a postsynaptic cell surface protein, and from the systemic circulation (Whitney et al., 1999). The munc-18, a presynaptic intracellular protein. Immune event, which initiates the autoimmunity, has been postuattack on these two proteins, which participate at dislated to involve a microbial infection of a genetically tinct steps of synaptic transmission, could act in an susceptible host in which case molecular mimicry beadditive or synergistic manner to impair synaptic functween the microorganism and self triggers autoimmunity tion and lead to seizures and neuronal death. This 9-year-old right-handed white female was healthy microglial nodules, neuronal destruction, and gliosis. until age 6 when she sustained a minor injury to her left Because the epileptic seizures are typically unresponforehead. She developed focal motor seizures 3 weeks sive to antiseizure drugs, surgical removal or inactivathereafter, involving her right body, some of which became secondarily generalized tonic-clonic seizures.
disturbance, and cognitive decline. Magnetic resonance imaging disclosed progressive atrophy of the left hemisphere. A brain biopsy performed at age 7 disclosed findings consistent with Rasmussen's encephalitis. Neurological examination disclosed a right hemiparesis with right-sided hyperreflexia, neglect of visual stimuli in the right visual field, a right-sided hemisensory loss, and an expressive dysphasia. GluR3 immunoreactivity, monitored with an enzyme-linked immunoabsorbent assay (ELISA), was high. She was treated with recurrent, single-volume plasma exchange (PEX) and exhibited striking improvement beginning within 5 days of initiating therapy. During the first 7 weeks of PEX, seizure frequency decreased by 80%. Cognition, speech, and hemiparesis improved, correlating in time with diminished GluR3 immunoreactivity. Over the ensuing 4 weeks, however, seizure frequency increased, and cognition, speech, and motor skills deteriorated in parallel with increased GluR3 immunoreactivity. Repeated series of PEX (five exchanges per series) produced similar transient improvements persisting for 4-9 weeks, but the degree of improvement decreased in subsequent trials. She underwent a left hemispherectomy at another institution at age 11, developed a worsening of her language function, and has been lost to follow-up. More extensive details of her case are presented in previous reports (Rogers et hippocampus was performed to determine a source enriched in p71. The P2 fraction was further separated by discontinuous sucrose gradient centrifugation and the fraction was subjected to sequential chromatography synaptosomal fraction was found to be enriched in p71 on CM cellulose and DEAE cellulose, followed by size as judged by the relative intensities of the bands in fractionation on a Sephadex G-100 column. The envarious fractions ( Figure 1C) . riched fractions following ion exchange chromatography were pooled and applied to Sephadex G-100 and further separated ( Figure 2A) ; fractions #52, 56, and 60
Purification and Molecular Identification of p71
The relative enrichment of p71 in the synaptosomal fracof the Sephadex G-100 column ( Figure 2A ) were run on two identical preparative SDS-polyacrylamide gels. One tion and the ease of detection of the autoantigen on an immunoblot provided an opportunity to identify the gel was electrotransferred to a membrane and immunoblotted using RE patient sera, and subsequently the protein. To purify p71, the solubilized synaptosomal , 1996) . The proteins will subsequently be referred to colwith electrophoretic mobility similar to the immunoreactivity ( Figure 2B) ; each of the two bands was excised lectively as munc-18. from the gel and subjected to tryptic digestion and protein sequencing by liquid chromatography/mass specEvidence that the Autoantigen Detected by RE Serum Is Munc-18 trometry/mass spectrometry (LC/MS/MS). Product ion spectra for the peptides obtained from these analyses To confirm that the protein recognized by the RE serum was indeed munc-18, four experimental approaches disclosed identical peptide sequences for the upper and lower bands (see red letters in Figure 2C ); comparison were taken. First, synaptosomal fractions were separated by SDS-PAGE, electrotransferred, blotted, and of these sequences with the nonredundant protein database using the Mascot search program (Perkins et al., probed with RE serum or an affinity-purified anti-munc-18 antibody; the bands recognized by each were found 1999) disclosed that these peptides were almost certainly isolated from a protein known by three different to have equivalent electrophoretic mobility and distribution (data not shown). Second, the Sephadex G-100 names, munc-18-1 (Hata et al. 
Further Analyses of Immunoreactivity to Munc-18 in Rasmussen's Encephalitis
To examine the presence of antibodies to munc-18 in the Peptide affinity-purified rabbit anti-munc-18 antibody (Affinity BioremM Tris (pH 7.4) with ten strokes in a glass-Teflon homogenizer at agents, Golden, CO) was used at 0.5 g/ml. Secondary antibody 800 rpm; this preparation is referred to as the crude brain homoge-(Amersham) is HRP conjugated and used at 1:5000 dilution. The nate. In other experiments, liver was removed and subjected to anti-NMDAR1 antibody was raised by immunization of rabbits with similar homogenization. Following centrifugation at 500 ϫ g for 15 a peptide in the C terminus and was affinity purified (Chemicon, min, the supernatant was removed and subjected to centrifugation 
